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(57) A method for performing a handoff between an 
asynchronous base station and a synchronous base 
station. The method includes the steps of: a) setting at 
least one common channel between the synchronous 
base station and a mobile station; b) determining wheth- 
er there is an asynchronous base station to be handed 
off in neighbor asynchronous base stations based on 
monitoring information of the neighbor asynchronous 
base stations; c) if there is no asynchronous base sta- 
tion, requesting a handoff to the synchronous base sta- 
tion and receiving a compressed mode message 
through the common channel; d) selecting a synchro- 
nous base station to be handed off based on the com- 
pressed mode message; and e) performing the handoff 
from the asynchronous base station to the synchronous 
base station. 



FIG. 5 



( START ) 

j /S101 



TRANSMIT NEIGHBOR LIST 
FROM ASYNCH BS TO 
NEIGHBOR SYNCH BS 




TRANSMIT MESSAGE 
COMMANDING TO FIND SYNCH 
BSTO MOBILE STATIN 



, S104 



RECEIVE MESSAGE 
AND TRANSMIT ACK SIGNAL 



/S105 



SELECT BASE STATION 
APPROPRIATE TO HANDOFF 
BY USING INFORMATION 
OF COMMON CHANNEL 



/S106 



PERFORM HANDOFF BY 
TRANSMITTING INDEX VALUE 
OF SELECTED BS 



( ENL) ) 



PERFORM HANDOFF TO 
NEIGHBOR ASYNCH BS 



Q_ 
LU 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 102 506 A1 



2 



Description 

[0001] The present invention relates to a method for 
performing a handoff in a mobile communication sys- 
tem; and, more particularly, to a method for performing 
a handoff between an asynchronous base station and a 
synchronous base station. 

[0002] A mobile communication service has been de- 
veloped from a first generation which is based on an an- 
alog technology in years of 1 980 to a second generation 
which is based on a digital technology in years of 1 990. 
In the second generation mobile communication serv- 
ice, a range of the mobile communication service has 
been expanded from a transmission of a voice signal to 
various non-telephone services and data transmission 
service. Depending on an increase of subscribers, en- 
largement of a scope of activity, personalization and a 
request of multimedia, a demand for a mobile commu- 
nication technique which can perform a roaming be- 
tween different systems in a worldwide networks and 
transmit and receive various types of data becomes in- 
creased. In order to satisfy the demand, discussion of a 
standardization relating to a third generation mobile 
communication, which is referred to an international mo- 
bile telecommunication-2000 (IMT-2000), is being pro- 
gressed. 

[0003] In orderto increase an efficiency of limited fre- 
quency resources, the mobile communication system 
divides a whole of service area into small service areas, 
each of which is referred to a cell, and provides a service 
based on the cell. At this time, in order to guarantee a 
mobility of a subscriber, though a mobile station of the 
subscriber moves out from a service cell, a communi- 
cation channel between the mobile station and the base 
station is handed over to another base station, which is 
referred to a handoff. The handoff means that a new 
communication channel is assigned to a mobile station 
by a base station in a cell to which the mobile station 
moves, when the mobile station communicating with an- 
other base station moves from a cell to another cell. 
[0004] In general, a mobile communication system is 
divided into a synchronous mobile communication sys- 
tem and an asynchronous mobile communication sys- 
tem. In a mobile communication system embodied for a 
commercial business, the synchronous mobile commu- 
nication system interfaces data in accordance with a se- 
ries of IS protocol, for example, IS-95, IS-41 , IS-634, IS- 
2000, etc.; and the asynchronous mobile communica- 
tion system interfaces data in accordance with a univer- 
sal mobile telecommunication system Terrestrial Radio 
Access (UTRA) protocol. In this specification, the syn- 
chronous mobile communication system means a sec- 
ond-generation synchronous mobile communication 
system which is in service at present or a third-genera- 
tion synchronous mobile communication system which 
will be in service. The asynchronous mobile communi- 
cation system means a third-generation asynchronous 
mobile communication system, which is referred to a 



wide code division multiple access (W-CDMA) system, 
or an asynchronous IMT-2000 system. 
[0005] If the asynchronous W-CDMA system starts to 
service in an area in which the synchronous mobile com- 

5 munication system provides a service, for efficiency, a 
handoff from the synchronous mobile communication 
system to the asynchronous mobile communication sys- 
tem is required. The handoff means that a new commu- 
nication channel is assigned to a mobile station by a 

10 base station in a cell to which the mobile station moves. 
[0006] In general the handoff method is divided into 
two methods, a hard handoff method and a soft handoff 
method. 

[0007] The hard handoff method means that the corn- 
's munication channel between the mobile station and the 
base station communicating therewith is disconnected 
and then the new communication channel between the 
mobile station and the base station to be communicated 
therewith is connected, which is referred to a 'Break and 
20 Make' method. Using the hard handoff, a communica- 
tion disconnection can occur. 

[0008] The soft handoff method means that the new 
communication channel is connected before breaking 
the communication channel between the mobile station 

25 and the base station communicating therewith, which is 
referred to a 'Make and Break' method. 
[0009] ThelMT-2000systemhasthefourinterfacear- 
chitectu res. Therefore, the hybrid type synchronous mo- 
bile station must recognize an operating type of a core 

30 network currently connected thereto, and the hybrid 
type synchronous radio network should provide core 
network operating type information and others informa- 
tion to the hybrid type synchronous mobile station. The 
core network operating type information and the others 

35 information must be contained in the Sync channel mes- 
sage that the synchronous mobile station, after being 
powered on. receives through the Sync channel in a 
general interfacing manner. 

[0010] Similarly, the hybridtype asynchronous mobile 

40 station must recognize an operating type of a core net- 
work currently connected thereto, and the hybrid type 
asynchronous radio network should provide the core 
network operating type information and others informa- 
tion to the hybrid type asynchronous mobile station. The 

45 core network operating type information and the others 
information must be contained in the system information 
message transmitted to the asynchronous mobile sta- 
tion, after being powered on, so that the asynchronous 
mobile station receives through the broadcast control 

so channel (BCCH) in a general interfacing manner. 

[0011] Fig. 1AisaviewshowingasynchronousANSI- 
41 core network interface architecture of a synchronous 
radio network and a hybrid type asynchronous radio net- 
work. In this drawing, the reference numeral 100 de- 

55 notes a dual mode mobile station, 110 a synchronous 
radio network, 120 a hybrid type asynchronous radio 
network, and 130 asynchronous ANSI-41 core network. 
[0012] Fig. 1B is a view showing an asynchronous 
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GSM-MAP core network interface architecture of a hy- 
brid type synchronous radio network and an asynchro- 
nous radio network. In this drawing, the reference nu- 
meral 200 denotes a dual mode mobile station, 210 an 
asynchronous radio network, 220 a hybrid type synchro- 
nous radio network and 230 an asynchronous core net- 
work which includes a GSM-MAP network. 
[0013] Fig. 1C is a view showing an asynchronous 
GSM-MAP core network interface architecture of a 
asynchronous radio network and a synchronous ANSI- 
41 core network interface architecture of a synchronous 
radio network. In this drawing, the reference numeral 
300 denotes a dual mode mobile station. 310 denotes 
a asynchronous radio network, 320 denotes a synchro- 
nous radio network, 330 denotes an asynchronous core 
network which is connected to a UTRAN and 340 de- 
notes a synchronous core network which is connected 
to a BSC. 

[0014] In order to be operable adaptively to the above 
three interface architectures, a dual mode mobile station 
in the next-generation mobile telecommunications sys- 
tem can have both asynchronous CC and MM protocol 
entities servingforthe GSM-MAP core network and syn- 
chronous CC and MM protocol entities serving for the 
ANSI-41 core network at the Iayer3 in the protocol stack 
structure, which is a different from each of the conven- 
tional synchronous and asynchronous mobile stations. 
[0015] Fig. 2 is a diagram of cell structures in a mobile 
communication system when both of the synchronous 
base station and the asynchronous base station provide 
a service. 

[0016] As shown in Fig. 2, since a third-generation 
asynchronous mobile communication system cannot 
provide a service in a whole area at the initial stage of 
the service, the asynchronous mobile communication 
system is neighbored to or included in the synchronous 
mobile communication system, for example, an interim 
standard-95 (IS-95) system, which provides a service at 
present. A plurality of the asynchronous cells 20, 30, 40, 
50 and 60 each having an asynchronous base station 
21 , 31 , 41 , 51 or 61 are included in a synchronous cell 
10 having a synchronous base station 11 . 
[0017] If a mobile station 75 communicating with the 
asynchronous base station 51 moves from the asyn- 
chronous cell to a boundary area of the synchronous 
cell 10 in which there is no asynchronous base station, 
a handoff from the asynchronous base station 51 to the 
synchronous base station 100 is required. 
[0018] In case of the handoff from the asynchronous 
base station 51 to the synchronous base station 11, the 
handoff is performed in accordance with processes of 
the asynchronous mobile communication system. How- 
ever, because of difference between the asynchronous 
mobile communication system and the synchronous 
mobile communication system, there is a problem in the 
handoff from the asynchronous base station to the syn- 
chronous base station. 

[0019] Each of the synchronous mobile communica- 



tion systems has the same timing based on a start time. 
A mobile station 75 obtains information relating to the 
start time and synchronizes with the synchronous mo- 
bilecommunication system. On the contrary, each of the 

5 asynchronous mobile communication systems does not 
have the same timing based on a start time. 
[0020] Accordingly, when performing the handoff from 
the asynchronous base station to the synchronous base 
station, since the mobile station 75 does not have timing 

to information of the synchronous mobile communication 
system, e.g., synchronization information and frame in- 
formation of the synchronous mobile communication 
system, there is a problem in that the handoff cannot be 
performed. 

15 [0021] When performing the handoff from the asyn- 
chronous base station 51 to a base station of another 
communication system, for example, a synchronous 
communication system, the handoff is performed in ac- 
cordance with a compressed mode. The compressed 

20 mode is described with reference to Fig. 3. 

[0022] Fig. 3 is a diagram illustrating a compressed 
mode transmission when performing a handoff from an 
asynchronous base station to a base station. 
[0023] In order to perform a handoff an asynchronous 

25 base station to a synchronous base station, a mobile 
station should obtain information relating to the synchro- 
nous base station to be connected during an idle period. 
The information relatingto the synchronous basestation 
can be obtained from a forward synchronous channel, 

30 a pilot channel and a traffic channel transmitted from the 
synchronous base station. 

[0024] Fig, 4 is a diagram illustrating pilot offsets of a 
forward synchronous channel in a synchronous base 
station. 

35 [0025] For the handoff, a synchronization of the pilot 
signal, offsets of the base station, a super frame timing 
of a synchronous channel and a long code state of a 
traffic channel should be obtained. In order to minimize 
a call disconnection time, the mobile station can obtain 

40 the synchronization of the pilot signal, the offsets of the 
base station, the super frame timing of the synchronous 
channel and the long code state of the traffic channel 
during the compressed mode. 

[0026] All of the base stations use a short code having 
45 a length of 2 15 (26.667ms) as a pilot code, and each 
base station is discriminated by an offset of the pilot 
code. Accordingly, when searching a synchronization of 
the pilot code in the compressed mode, since whole of 
one period of the pilot code, 26.667 ms, should be 
so searched, there is a problem in that it takes a lot of time 
to search the synchronization of the pilot code. 
[0027] In order to obtain the zero offset and the long 
code states used in a traffic channel and a paging chan- 
nel, a super frame of the synchronous channel should 
55 be demodulated. Since a period of the super frame is 
80 ms, there is problem in that it takes a lot of time to 
demodulate the super frame. Accordingly, it takes a lot 
of time to perform the handoff from the asynchronous 
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base station to the synchronous base station; in worst 
case, the handoff cannot be performed. 
[0028] Therefore, it is an object of the present inven- 
tion to provide a method for performing a handoff from 
an asynchronous base station to a synchronous base 
station. 

[0029] It is another object of the present invention to 
provide a method for performing a handoff from an asyn- 
chronous base station to a synchronous base station 
within a short time. 

[0030] In accordance with an aspect of the present in- 
vention, there is provided a method for performing a 
handoff from an asynchronous base station to a syn- 
chronous base station, comprising the steps of: a) set- 
ting at least one common channel between the synchro- 
nous base station and a mobile station; b) determining 
whether there is an asynchronous base station to be 
handed off in neighbor asynchronous base stations 
based on monitoring information of the neighbor asyn- 
chronous base stations; c) if there is no asynchronous 
base station, requesting a handoff to the synchronous 
base station and receiving a compressed mode mes- 
sage from RRC; d) selecting asynchronous base station 
to be handed off using the information of common chan- 
nel; and e) performing the handoff from the asynchro- 
nous base station to the synchronous base station. 
[0031] The above and other objects, features and ad- 
vantages of the present invention will be more clearly 
understood from thefollowing detailed description taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 A is a view showing a synchronous ANSI-41 
core network interface architecture of a synchro- 
nous radio network, a hybrid type asynchronous ra- 
dio networks and dual mode mobile station; 
Fig. 1 B is a view showing an asynchronous GSM- 
MAP core network interface architecture of a hybrid 
type synchronous radio network, an asynchronous 
radio network and dual mode mobile station; 
Fig. 1C is a view showing an asynchronous GSM- 
MAP core network interface architecture of asyn- 
chronous radio network and synchronous ANSI-41 
core network interface architecture of synchronous 
radio network and dual mode mobile station; 
Fig. 2 is a diagram of cell structures in a mobile com- 
munication system; 

Fig. 3 is a diagram illustrating a compressed mode 
transmission when performing a handoff from an 
asynchronous base station to a base station; 
Fig. 4 is a diagram illustrating pilot offsets of a for- 
ward synchronous channel in a synchronous base 
station; 

Fig. 5 is a flow chart illustrating a method for per- 
forming a handoff from an asynchronous base sta- 
tion to a synchronous base station; 
Figs. 6A and 6B are a flow chart illustrating a call 
flow for performing a handoff from an asynchronous 



base station to a synchronous base station in case 
of ANSI-41 core network; 

Fig. 7 is a diagram showing a period of a common 
channel applied to a method for performing a hand- 
5 off between a synchronous base station and an 
asynchronous base station in accordance with the 
present invention; 

Fig. 8 a timing diagram of a common channel, asyn- 
chronous channel and a traffic channel applied to a 
10 method for performing the handoff in accordance 
with one embodiment of the present invention; 
Fig. 9 is a flow chart illustrating a method for per- 
forming a handoff between a synchronous base sta- 
tion and an asynchronous base station in accord- 
's ancewith oneembodimentofthepresentinvention; 
Fig. 10 a timing diagram of a common channel, a 
synchronous channel and a traffic channel applied 
to a method for performing the handoff in accord- 
ance with another embodiment of the present in- 
20 vention; and 

Fig. 11 is a flow chart illustrating a method for per- 
forming a handoff between a synchronous base sta- 
tion and an asynchronous base station in accord- 
ance with another embodiment of the present in- 
25 vention. 

[0032] Hereinafter, preferred embodiments of the 
present invention will be described in detail referring to 
the accompanying drawings. 
30 [0033] In the present invention, in order to obtain in- 
formation relating to the synchronous mobile communi- 
cation system, an additional common channel is estab- 
lished. Zero offset timing, long code states and a super 
frame timing of the synchronous channel are continu- 
es ously broadcasted through the common channel. 

<Embodiment 1> 

[0034] Fig. 5 is a flow chart illustrating a method for 

40 performing a handoff from an asynchronous base sta- 
tion to a synchronous base station. 
[0035] An asynchronous base station transmits a 
neighbor list containing information about neighbor 
base stations to a mobile station at step S101. The 

45 neighbor list is transmitted as a radio resource control 
(RRC) message. However, since the neighbor list is not 
defined in conventional RRC messages, the neighbor 
list is a message generated by newly defining or modi- 
fying a conventional RRC message. 

so [0036] It is determined whether there is an asynchro- 
nous base station appropriate to be handed over based 
on the information received from the mobile station at 
step S102. If there is an appropriate asynchronous base 
station, a handoff to the appropriate asynchronous base 

55 station is performed at step S1 07. 

[0037] If not, the asynchronous base station transmits 
a search request RRC message commanding to find a 
synchronous base station to be handed over at step 
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5103. Since the search request RRC message is not 
defined in conventional RRC messages, the search re- 
quest message should be generated by newly defining 
or modifying a conventional RRC message. At this time, 
the mobile station operates in a compressed mode and 
obtains information relating to the synchronous base 
station. 

[0038] The mobile station transmits an acknowledge- 
ment message response to the search request RRC 
message to the asynchronous base station at step 

51 04. Since the acknowledgement message is not de- 
fined in conventional RRC messages, the acknowledge- 
ment message should be generated by newly defining 
or modifying a conventional RRC message. 

[0039] The mobile station monitors and processes the 
information broadcasted through the common channel. 
Then, the mobile station obtains a zero offset pilot pseu- 
do noise (PN) sequence timing , long code state and a 
frame synchronization of the synchronous base station, 
thereby selecting a synchronous base station which is 
most appropriate to be handed over at step S1 05. In this 
specification, reference values are not limited in detail. 
The mobile station can select a base station to be hand- 
ed over by searching pilot offsets corresponding to base 
stations in the neighbor list after obtaining zero offset 
timing information. 

[0040] The mobile station transmits an index mes- 
sage of the synchronous base station appropriate to be 
handed over to the asynchronous base station. The 
asynchronous base station transmits a command for the 
handoff to the selected synchronous base station. The 
index message of the synchronous base station has a 
format of a RRC message. Since the index message of 
the synchronous base station is not defined in conven- 
tional RRC messages, the index message of the syn- 
chronous base station should be generated by newly 
defining or modifying a conventional RRC message. 
[0041] In detail, when performing the handoff, a 
source asynchronous base station transmits a handoff 
required message to the MSC, the MSC transmits a 
handoff request message to a target synchronous base 
station. When receiving the handoff request message, 
the call is handed over to the target synchronous base 
station. Fig. 5 is a flow chart illustrating a call flow for 
performing a handoff from an asynchronous base sta- 
tion to a synchronous base station in case of ANSI-41 
core networks. 

[0042] The handoff method illustrated in Figs. 6A and 
6B is similar to those as mentioned above with reference 
to Fig. 5, therefore, for convenience, detailed descrip- 
tions will be skipped. 

<Embodiment 2> 

[0043] Fig. 7 is a diagram showing a period of a com- 
mon channel applied to a method for performing a hand- 
off between a synchronous base station and an asyn- 
chronous base station in accordance with the present 



invention. 

[0044] A mobile station communicating with an asyn- 
chronous base station searches information relating to 
a synchronous base station in a compressed mode 

5 when there needs a handoff to the synchronous base 
station. A common channel is used for informing the mo- 
bile station of the information relating to the synchro- 
nous base station. The synchronous base station trans- 
mits its timing information, i.e., a zero offset, a long code 

to state and a synchronous channel super frame timing of 
the synchronous base station through the common 
channel. 

[0045] Each synchronous base station neighboring to 
the asynchronous base station transmits the same val- 
?s ue through the common channel of which structure is 
illustrated in Fig. 8. 

[0046] The common channel includes a common 
code, a zero offset indicator code W c and a long code 
indicator code W L . 

20 [0047] The common code is repeated in order to ob- 
tain a timing of the synchronous base station. W c rep- 
resents a zero offset from an obtained timing. W L rep- 
resents the long code state and the synchronous chan- 
nel super frame information. 

25 [0048] In other words, the common code is periodical- 
ly repeated N (N is an integer) times from a start point 
of the zero offset during one frame of the pilot channel, 
i.e.. 26.667ms, A length of the common code is M is il- 
lustrated in Fig. 7. 

30 [0049] The Walsh code W c follows the common code, 
thereby representing relation between a timing of the 
common code and the start point of the zero offset. The 
first common code is followed by the first Walsh code 
W c 1 , and the second common code is followed by the 

35 second Walsh code W c 2. A length of the Walsh code 
W c is L1 , which depends on the number N of repeat of 
the common code. For example, as assume that the 
number N of repeat of the common code from the start 
point of the zero offset for one frame is 64, the Walsh 

40 code W c is 64. If the number N is 32, the Walsh code 
W c is 32. 

[0050] The W L represents the long code state and the 
synchronous channel super frame information. A length 
L2 of the W L , is constant for one frame of the pilot chan- 
ts nel. The length of the long code state is 41 bits and a 
length of the super frame timing of the synchronous 
channel is 2bits. In other words, an N-ary orthogonal 
modulation method is used. 

[0051] For example, if the length of the Walsh code is 
so 1 6 bits, it is referred to a 1 6-ary orthogonal modulation 
method. In the 1 6-ary orthogonal modulation method, 
the Walsh codes represent 4 bits as following: Walsh 
code 0=0000; Walsh code 1 =0001 ; Walsh code 2=001 0; 
Walsh code 15=111 1 . In orderto represent 43 bits, elev- 
55 en Walsh codes are needed. Accordingly, if the length 
L2 of the W L is 256,64 bits can be represented. The rest 
bits. 1 7 bits can be used for error detection or error cor- 
rection. 
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[0052] If the length L2 of the W L is larger than 256, an 
orthogonal modulation having a larger valuethan 16-ary 
can be performed. 

[0053] Fig. 8 a timing diagram of a common channel, 
a synchronous channel and a traffic channel applied to 
a method for performing the handoff in accordance with 
one embodiment of the present invention. 
[0054] As shown in Fig. 8, since the common channel 
starts to transmit in synchronization with the start point 
of the pilot channel, a frame timing of the common chan- 
nel is equal to that of the traffic channel. 
Hereinafter, a method for transmitting and receiving in- 
formation through a common channel will be described. 
[0055] All of base stations transmit information nec- 
essary to the handoff through the common channel. 
Since one period of the pilot channel is 26.667 ms and 
if N is 64, one period L t of the common channel is 512. 
At this time, it is assumed that an idle period of the com- 
pressed mode is 8 ms, 64x(8/26,667)?1 9. Accordingly, 
the common channel is repeated 19 times during the 
idle period. 

[0056] One period of the common channel can be ex- 
pressed by a set of lengths M, L1 and L2 of codes. For 
example, if M is 128, L1 is 128 and L2 is 256, i.e., 
M=128, L1 =128 and L2=256, N is 64, one period L t of 
the common channel can be expressed by common 
code (128), W c n ... W c n (64x2), W L (256). 
[0057] If N is 32, one period L t of the common channel 
is 1024 and the common channel is repeated 9 times 
during the idle period of the compressed mode. In other 
words. 32x(8/26,667)?9. Accordingly, a code set of the 
common channel includes M=256, L1=256 and L2=512. 
One period of the common channel includes common 
code (256), W c n, W c n, W c n, W c n, W c n, W c n, W c n, 
W c n,(32x8), W L (256x2). In other words, iteration 
number N, the lengths of the codes M, L1 and L2 can 
be selected in accordance with system environments 
and a buffer capability. 

[0058] First, a receiver of the mobile station searches 
a synchronization based on the common code, stores 
one period of the common code because the common 
code is repeated multiple times. Then, the receiver of 
the mobile station finds a maximum value by accumu- 
lating an output value. 

[0059] For example, if the common code is repeated 
19 during a idle period, i.e., 14 times of the common 
code are used for searching the common code, a max- 
imum value is selected by accumulating 14 times of the 
common channels. After selecting the maximum value, 
the zero offset is selected by using the Walsh code W c , 
In other words, the maximum value of the Walsh code 
W c is 1 0. The synchronization which is set at present is 
10 periods away from the zero offset. 
[0060] When the maximum value is selected by using 
the repeated Walsh code W c , the Walsh code Wc can 
be verified. For example, if the iteration number N is 64, 
the Walsh code W c is repeated two times for one period 
of the common channel, five (5) periods of the Walsh 



code W c are used in the compressed mode. If the com- 
mon code is tenth value from the zero offset and there 
is no error in the common code, the received values 
should be W c 10, W c 10, W c 11, W c 11, W c 12, W c 12, 

5 W C 13,W C 13, W c 14and W c 14. In casethat a maximum 
value is selected in output values, each output value is 
a value obtained by summing one period of the Walsh 
codes W c , the received values should be W c 10, W c 11 , 
W c 12, W c 13 and W c 14. In other words, a timing error 

10 can be recognized by setting an allowable error. 

[0061] The mobile station obtaining the zero offset 
timing searches the pilot channel of synchronous base 
stations within neighbor lists and selects the base sta- 
tion having a maximum value in the pilot signal. 

15 [0062] After obtaining the base station to which the 
mobile station belongs, the mobile station demodulates 
the Walsh code WL and obtains the long code state and 
the synchronous channel super frame synchronization. 
The Walsh code W L . has the same value and is repeated 

20 multiple times for one period of the pilot channel. For 
example, if the iteration number IN is 64, the Walsh code 
W L is repeated at most 19 times. After selecting the 
maximum value in the output values generated by ac- 
cumulating the Walsh codes W L , or deciding each of the 

25 output values, a correct received value can be obtained 
by selecting most frequent value. 
[0063] Fig, 9 is a flow chart illustrating a method for 
performing a handoff between a synchronous base sta- 
tion and an asynchronous base station in accordance 

30 with the present invention. 

[0064] First, a common channel between a synchro- 
nous base station and a mobile station is established at 
step S201 . The mobile station is connected to the asyn- 
chronous mobile station at step S202. Monitoring infor- 

35 mation of neighbor base stations is transmitted to the 
asynchronous base station at step S203. It is deter- 
mined whether there is an asynchronous base station 
satisfied with a handoff condition at step S204. If there 
is the asynchronous base station performing the hand- 
le off, the handoff to the neighbor asynchronous base sta- 
tion is performed at step S205. If not, the mobile station 
requests a handoff to the synchronous base station and 
after receiving a compressed mode message from 
RRC, the mobile station operates a compressed mode 

45 at step S206. The compressed mode message informs 
the mobile station that a length and a period of an idle 
period. 

[0065] The mobile station sets a zero offset and a pilot 
pseudo noise (PN) sequence timing based on a corn- 
so mon code and a Walsh code W c at step S207. After ob- 
taining thezero offset timing information, asynchronous 
base station having a maximum pilot signal is set as the 
synchronous base station to be communicated with by 
searching only corresponding pilot offsets in list of the 
55 neighbor base station at step S208. In other words, the 
maximum pilot signal is obtained by using the zero offset 
timing set at the step S207. Here, the mobile station 
should have not only the lists of the neighbor asynchro- 
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nous base station but also those of the synchronous 
base station. 

[0066] A long code state and a frame synchronization 
are acquired by using a Walsh code W L at step S209. 
The handoff to the synchronous base station is per- 
formed at step S210. 

[0067] The mobile station should obtain timing infor- 
mation of the synchronous base station, the strongest 
cell selection using the pilot offsets according to neigh- 
bor lists and the long code state used in the traffic chan- 
nel during the idle period of the compressed mode. 
[0068] In orderto obtain information necessary to the 
handoff within the idle period, an additional common 
channel is set and transmitted to all of asynchronous 
base stations neighbor to the synchronous base station. 
According to the zero offset timing information, the long 
code state and the super frame timing information of the 
synchronous channel received from the synchronous 
base station through the common channel, the handoff 
from the asynchronous base station to the synchronous 
base station can be performed. 
[0069] Therefore, since the long code state can be ob- 
tained without demodulation of the synchronous chan- 
nel of the synchronous base station, there is an advan- 
tage in that the time for the handoff can be reduced to 
a minimum value. 

<Embodiment 3> 

[0070] This embodiment is similar to the first embod- 
iment, except that two common channel is used for 
transmitting information relating to timing information of 
a synchronous base station to a mobile station. In other 
words, the synchronous base station transmits the zero 
offset information through a first common channel and 
the long code state information and the synchronous 
channel super frame timing through a second common 
channel. 

[0071] Fig. lOatimingdiagramofacommonchannel, 
a pilot channel and a synchronous channel applied to a 
method for performing the handoff in accordance with 
another embodiment of the present invention. 
[0072] As shown in Fig. 11, the same information is 
transmitted from each base station through the first 
common channel with reference to the zero offset tim- 
ing. The second common channel uses the same codes 
as the pilot channel and a start point of the second com- 
mon channel is equal to that of the pilot channel, then 
the second common channel is orthogonal to the traffic 
channel. 

[0073] Hereinafter, a method for transmitting and re- 
ceiving information through a common channel will be 
described. 

[0074] All of base stations transmit information nec- 
essary to the handoff through the first common chan nel. 
Structure and timing of the first common code are illus- 
trated in Fig. 11 . The first common channel has a com- 
mon code and a Walsh code W r . The common code is 



repeated in order to obtain timing of the synchronous 
base station. The Walsh code W c represents a zero off- 
set from the obtained timing. 

[0075] The common code is periodically repeated N 
5 (N is a natural number) times for one frame of the pilot 
channel and the length of the common code is M (M is 
a real number). 

[0076] The Walsh code W c follows the common code, 
thereby representing relation between a timing of the 

10 common code and the start point of the zero offset. The 
first common code is followed by the first Walsh code 
W C1 and the second common code is followed by the 
second Walsh code W C2 . A length of the Walsh code 
W c is L1 , which depends on the number N of repeat of 

15 the common code. For example, as assume that the 
number N of repeat of the common code from the start 
point of the zero offset for one frame is 64, the Walsh 
code W c is 64. If the number N is 32, the Walsh code 
W c is 32. 

20 [0077] The second common channel represents a 
long code state and super frame timing information of 
synchronous channel which are used in the traffic chan- 
nel. Accordingly, a length of the second common chan- 
nel is constant for one frame of the pilot channel. The 

25 length of the long code state is 41 bits and a length of 
the timing information of the synchronous channel is 
2bits. 

The second common channel is largely divided into two 
types. When compressed mode is operated to fixed po- 

30 sition, a common channel 2-1 uses and when com- 
pressed mode is operated to adjust position, a common 
channel 2-2 uses as shown in Fig. 11. In case of the 
common channel 2-1 , the long code state is transmitted 
during a communication time between the mobile sta- 

35 tion and the asynchronous base station. Accordingly, it 
is necessary that there are two or more long code states 
during an idle period, an error check code, for example, 
eight (8) bits cyclic redundancy check (CRC) code, is 
added and N-ary orthogonal modulation method is 

40 used. 

[0078] For example, since a length of the Walsh code, 
in this embodiment 64, can be expressed by six (6) bits, 
for expressing 51 bits, nine Walsh codes are necessary. 
In other words, using 64-ary orthogonal modulation 

45 

Walsh code 0 ="000000" 
Walsh code 1 ="000001" 
Walsh code 2 ="000010" 



so Walsh code 63 ="111111" 

[0079] On the contrary, in the common channel 2-2, 
the idle period can be adjusted. The long code state can 
transmitted during the idle period. Accordingly, it is 
55 enough that there is only one long code state during the 
idle period. 

[0080] Therefore, the N-ary orthogonal modulation is 
not necessary and the long code state can be transmit- 
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ted without additional hardware, e.g., an N-ary orthog- 
onal modulator. 

[0081] For example, if a maximum gap length of the 
idle period is 8ms, a period of the pilot signal is 26.667 
ms and a period of a frame is 10 ms, the long code state 
can be transmitted at least two times. 
[0082] Each base station transmits the same informa- 
tion necessary to hand off through the first and the sec- 
ond common channel. 

[0083] Since one period of the pilot channel is 26.667 
ms, one period L t of the first common channel is repeat- 
ed N times. If the N is 32, a period of the first common 
channel, i.e., the common code and the Walsh code W c , 
is 1 024. At this time, it is assumed that an idle period of 
the compressed mode is 8 ms, 32x(8/26,667)?9. 
[0084] One period of thefirst common channel can be 
expressed by a set of lengths M and L1 of codes. For 
example, if M is 256. L1 is 768 and N is 32, i.e., the nth 
M=256 and L1=768, N is 32, one period L t of the first 
common channel can be expressed by common code 
(256), W c n... W c n (32x24). 

[0085] If N is 64, one period L t of the common channel 
is 512 and the first common channel is repeated 64 
times during the idle period of the compressed mode. 
Accordingly, acode set of the common channel includes 
M=256 and L1 =256. One period of the common channel 
includes common code (256), W c n, W c n, W c n, W c n 
(64x4). In other words, iteration number N, the lengths 
of the codes M and L1 can be selected in accordance 
with system environments and a buffer capability. 
[0086] First, a receiver of the mobile station searches 
a synchronization based on the common code, stores 
one period of the common code because the common 
code is repeated multiple times. Then, the receiver of 
the mobile station finds a maximum value by accumu- 
lating an output value. 

[0087] For example, if the period of common channel 
is repeated 32 times in one period of pilot channel, i.e., 
the iteration number is 32 and 4 periods of the common 
code are used for searching the maximum value at one 
period of common channel, a maximum value is select- 
ed by accumulating 4 times of the common channels. 
After selecting the maximum value, the zero offset is se- 
lected by using the Walsh code W c . In other words, the 
maximum value of the Walsh code W c is 10. The syn- 
chronization which is set at present is 10 periods away 
from the zero offset. 

[0088] When the maximum value is selected by using 
the repeated Walsh code W c , the Walsh code W c can 
be verified. For example, if the iteration number N is 64, 
the Walsh code W c is repeated four times for one period 
of the common channel, four (4) periods of the Walsh 
code W c are used in the compressed mode. If the com- 
mon code is tenth value from the zero offset and there 
is no error in the common code, the received values 
should be W c 10, W c 10, W c 10, W c 10, W c 11, W c 11, 
W c 1 1 , W c 1 1 , W c 1 2, W c 1 2, W c 1 2, W c 1 2, W c 1 3, W c 1 3, 
W c 13, and W c 13. In case that a maximum value is se- 



lected in output values, each output value is a value ob- 
tained by summing one period of the Walsh codes W c , 
the received values should be W c 10, W c 11 , W c 12, and 
W c 1 3. In other words, a timing error can be recognized 
5 by setting an allowable error. 

[0089] The mobile station obtaining the zero offset 
timing searches only lists of neighbor base stations of 
the synchronous base station and a pilot offset in the 
lists, thereby selecting a base station having a maximum 
value in the pilot signal. 

[0090] After obtaining the pilot channel of the base 
station to which the mobile station belongs, the mobile 
station demodulates information transmitted through 
the second common channel and obtains the long code 
state and the synchronous channel super frame syn- 
chronization. 

[0091] Fig. 11 is a flow chart illustrating a method for 
performing a handoff between a synchronous base sta- 
tion and an asynchronous base station in accordance 
with another embodiment of the present invention. 
[0092] First, a first and a second common channel be- 
tween a synchronous base station and a mobile station 
are set at step S301 . The mobile station is connected to 
the asynchronous mobile station at step S302. Monitor- 
ing information of neighbor base stations is transmitted 
to the asynchronous base station at step S303. It is de- 
termined whetherthere is an asynchronous base station 
satisfied with a handoff condition at step s304. If there 
is the asynchronous base station performing the hand- 
off, the handoff to the neighbor asynchronous base sta- 
tion is performed at step S305. If not, the mobile station 
requests a handoff to the synchronous base station and 
receives a compressed mode message through a com- 
mon channel at step S306. The compressed mode mes- 
sage includes the common code, the Walsh code W c 
and the Walsh code W L as described above. 
[0093] The mobile station sets a zero offset and a pilot 
pseudo noise (PN) sequence timing based on a com- 
mon code and a Walsh code W c at step S307. After ob- 
taining thezero offset timing information, asynchronous 
base station having a maximum pilot signal is set as the 
synchronous base station to be communicated with by 
searching only corresponding pilot offsets in list of the 
neighbor base station at step S30B. In other words, the 
maximum pilot signal is obtained by using the zero offset 
timing set at the step S307. Here, the mobile station 
should have not only the lists of the neighbor asynchro- 
nous base station but also those of the synchronous 
base station. 

[0094] A long code state and a frame synchronization 
are acquired by using a Walsh code W L at step S309. 
The handoff to the synchronous base station is per- 
formed at step S31 0. 

[0095] The mobile station should obtain timing infor- 
mation of the synchronous base station, the pilot offset 
and the long code state used in the traffic channel during 
the idle period of the compressed mode. 
[0096] In order to obtain information necessary to the 
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handoff within the idle period, an additional common 
channel is set and transmitted to all of asynchronous 
base stations neighbor to the synchronous base station. 
According to the zero offset timing information, the long 
code state and the synchronous channel super frame 
timing information received from the synchronous base 
station through the common channel, the handoff from 
the asynchronous base station to the synchronous base 
station can be performed. 

[0097] Therefore, since the long code state can be ob- 
tained without demodulation of the synchronous chan- 
nel of the synchronous base station, there is an advan- 
tage in that the time for the handoff can be reduced to 
a minimum value. 

[0098] Although the preferred embodiments of the 
present invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that var- 
ious modifications, additions and substitutions are pos- 
sible, without departing from the scope and spirit of the 
invention as disclosed in the accompanying claims. 

Claims 

1. A method for performing a handoff from an asyn- 
chronous base station to a synchronous base sta- 
tion, comprising the steps of: 

a) setting a common channel between the syn- 
chronous base station and a mobile station; 

b) determining whether there is an asynchro- 
nous base station to be handed off in neighbor 
asynchronous base stations based on monitor- 
ing information of the neighbor asynchronous 
base stations; 

c) if there is no asynchronous base station, re- 
questing a handoff to the synchronous base 
station and receiving a compressed mode mes- 
sage through the common channel; 

d) selecting a synchronous base station to be 
handed off based on the compressed mode 
message; and 

e) performing the handoff from the asynchro- 
nous base station to the synchronous base sta- 
tion selected. 

2. The method as recited in claim 1 , wherein informa- 
tion transmitted through the common channel in- 
cludes a common code, a zero offset, a long code 
state and a synchronous channel super frame tim- 
ing. 

3. The method as recited in claim 1 , wherein the step 
d) includes the steps of: 

d1) obtaining a pseudo noise (PN) sequence 
zero offset timing based on the common code 
and the zero offset; and 



d2) obtaining the long code state and the syn- 
chronous channel super frame timing. 

4. The method as recited in claim 2, wherein the com- 
5 mon channel is transmitted in synchronization with 

a starting point of a pilot channel of the synchronous 
base station. 

5. The method as recited in claim 3, wherein the step 
10 d2) includes the steps of: 

d21) obtaining a synchronization of the com- 
mon channel; 

d22) storing one period of the common Chan- 
's nel; 

d23) accumulating an output value of the com- 
mon channel at every period, thereby generat- 
ing accumulated values; and 
d24) selecting a maximum value of the accu- 
se mulated value. 

6. The method as recited in claim 3, wherein the step 
d2) includes the steps of: 

25 d21) obtaining a synchronization of the com- 

mon channel; 

d22) storing one period of the common chan- 
nel; 

d23) calculating output values of the common 
30 channel at every period: and 

d24) selecting the most frequent output value. 

7. The method as recited in claim 2, wherein the long 
code state and the synchronous channel super 

35 frame timing are N-ary modulated and then trans- 
mitted. 

8. A method for performing a handoff from an asyn- 
chronous base station to a synchronous base sta- 

40 tion, comprising the steps of: 

a) setting at least one common channel be- 
tween the synchronous base station and a mo- 
bile station; 

45 b) determining whether there is an asynchro- 

nous base station to be handed off in neighbor 
asynchronous base stations based on monitor- 
ing information of the neighbor asynchronous 
base stations; 

so c) if there is no asynchronous base station, re- 

questing a handoff to the synchronous base 
station and receiving a compressed mode mes- 
sage through a common channel; 

d) selecting a synchronous base station to be 
55 handed off based on the compressed mode 

message; and 

e) performing the handoff from the asynchro- 
nous base station to the synchronous base sta- 
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tion selected. 



9. The method as recited in claim 8, wherein informa- 
tion transmitted through the common channel in- 
cludes a common code, a zero offset, a long code 5 
state and a synchronous channel super frame tim- 
ing. 

10. The method as recited in claim 8, wherein the step 

d) includes the steps of: *o 

d1) obtaining a pseudo noise (PN) sequence 
zero offset timing based on the common code 
and the zero offset: and 

d2) obtaining the long code state and the syn- is 
chronous channel super frame timing. 

11 . The method as recited in claim 9, wherein the com- 
mon channel is transmitted in synchronization with 

a starting point of a pilot channel of the synchronous so 
base station. 



12. The method as recited in claim 10, wherein the step 
d2) includes the steps of: 

25 

d21) obtaining a synchronization of the com- 
mon channel; 

d22) storing one period of the common chan- 
nel; 

d23) accumulating an output value of the com- 30 
mon channel at every period, thereby generat- 
ing accumulated values; and 
d24) selecting a maximum value of the accu- 
mulated value. 

35 

13. The method as recited in claim 10, wherein the step 
d2) includes the steps of: 

d21) obtaining a synchronization of the com- 
mon channel; 40 
d22) storing one period of the common chan- 
nel; 

d23) calculating output values of the common 

channel at every period; and 

d24) selecting the most frequent output value. 45 



14. The method as recited in claim 9, wherein the long 
code state and the synchronous channel super 
frame timing are N-ary modulated and then trans- 
mitted, so 
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FIG. 6A 
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FIG. 6B 
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